Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.006 Å; R factor = 0.066; wR factor = 0.176; data-to-parameter ratio = 14.6.
In the title compound, C 26 H 27 N 3 O 5 , the -lactam (azetidin-2one) ring is nearly planar [maximum deviation = 0.011 (3) Å ]. The mean plane formed by the four C atoms of the morpholine ring, which adopts a chair conformation, the benzene ring and the naphthalene ring system form dihedral angles of 72. 85 (17), 87.46 (15) and 65.96 (11) , respectively, with the -lactam ring. In the crystal, molecules are linked via C-HÁ Á ÁO hydrogen bonds, forming inversion dimers with R 2 2 (8).
Related literature
For general background to -lactams, see: Mehta et al. (2010) ; Arumugam et al. (2011) ; Myangar & Raval (2012) ; Singh & Sudheesh (2014) ; Abdellaoui & Xu (2014) ; Cheng & Cheng (2007) ; Xiang (2013) . For ring-puckering parameters, see: Cremer & Pople (1975) . For hydrogen-bond motifs, see: Bernstein et al. (1995) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) Àx þ 2; Ày þ 2; Àz.
Data collection: X-AREA (Stoe & Cie, 2002); cell refinement: X-AREA; data reduction: X-RED32 (Stoe & Cie, 2002); program(s) used to solve structure: SHELXS2013 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL2013 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: WinGX (Farrugia, 2012 ).
Comment
The β-lactam ring is part of the core structure of most widely used antibiotics such as penicillins, cephalosporins, carbapenems, nocardicins and monobactam. Almost all of these antibiotics work by inhibiting bacterial cell wall biosynthesis (Mehta et al., 2010; Arumugam et al., 2011; Xiang, 2013; Myangar & Raval, 2012; Singh & Sudheesh, 2014) . Functionalized β-lactams have attracted continued interests not only for their diverse and antibiotic activity, but also for their utility as versatile synthetic intermediates in organic synthesis as well as many other interesting biological properties (Cheng & Cheng, 2007; Abdellaoui & Xu, 2014) . Therefore, there has been renewed interest in the synthesis of such interesting β-lactam based heterocycles with potential applications.
In the title compound (I, Fig. 1 ), the β-lactam ring (N1/C1-C3) is nearly planar, with the maximum deviations of -0.011 (2) Å for N1 and 0.011 (3) Å for C1 from the mean plane. The β-lactam ring makes dihedral angles of 72.85 (17), 87.46 (15) and 65.96 (11)°, respectively, with the least-squares plane formed by the four C atoms of the morpholine ring (N3/O5/C23-C26), the benzene ring (C14-C19), and the naphthalene ring system (C4-C13).
The morpholine ring adopts a chair conformation with puckering parameters: Q T = 0.552 (4) Å, θ = 176.9 (4)° and φ = 44 (11)° (Cremer & Pople, 1975) .
In the crystal structure, molecules are linked by pairs of weak C-H···O hydrogen bonds, forming inversion dimers, forming R 2 2 (8) motifs (Bernstein et al., 1995) 
Experimental
A mixture of N-(3-nitrobenzylidene)-3-morpholinopropan-1-amine (1.38 g, 5.00 mmol) and triethylamine (2.53 g, 25.00 mmol), 2-naphthoxyacetic acid (1.54 g, 7.50 mmol) and tosyl chloride (1.43 g, 7.50 mmol) in CH 2 Cl 2 (25 ml) was stirred at room temperature overnight. Then it was washed with HCl 1 M (20 ml), saturated NaHCO 3 (20 ml) and brine (20 ml), dried over anhydrous Na 2 SO 4 and the solvent was evaporated to give the crude product which was purified by column chromatography (eluent 10:1 EtOAc/EtOH) as off white crystals (yield 63%). mp: 399 -401 K. IR (KBr, cm -1 ): 1759 8, 117.9, 123.4, 123.8, 124.4, 126.6, 126.8, 127.6, 129.3, 129.5, 129.7, 133.8, 134.4, 135.8, 148.1, 154.2 (aromatic carbons), 165.5 (CO, 
Refinement
H atoms were positioned geometrically and were refined using a riding model, with C-H = 0.93 -0.98 Å, and U iso (H) = 1.2 U eq (C). Reflections (2 2 0), (2 0 2), (3 2 1) and (1 0 3) were omitted due to the large disagreement between F obs and F calc . Due to weak diffracting ability of the crystal the ratio observed/unique reflections is low (47%). The unit cell contains a pair of voids of 44 Å 3 about an inversion centre but the residual electron density (highest peak = 0.28 e Å -3 and deepest hole = -0.17 e Å -3 ) in the difference Fourier map suggests that no solvent molecule occupies this void.
Figure 1
View of the molecular structure of (I) with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level.
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Figure 2
The packing and hydrogen bonding of (I) viewed along the a axis. Only H atoms involved in H bonding are shown. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.28 e Å −3 Δρ min = −0.17 e Å −3 Special details Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. (6) 
1-[3-(Morpholin-4-yl)propyl]-3-[(naphthalen-2-yl)oxy]-4-(3-nitrophenyl)azetidin-2-one

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
